SUMMARY Using the combined results of oral and intravenous xylose tests, it is demonstrated that 26% of a group of geriatric patients absorb from the small bowel less efficiently than younger subjects.
reported reduced absorption of dextrose in aged rats when direct measurements were made on luminal residues after an oral load. In man, Meyer, Sorter, Oliver, and Necheles (1943) were probably the first workers to present evidence suggestive of impaired small bowel function in the elderly in relation to theabsorptionofmonosaccharides. Their findings were based on the results of observing blood galactose levels in elderly subjects after oral ingestion of galactose. Although slow removal of galactose from the subjects' blood could account for the differences between their young and elderly groups, the initial low levels found only in the elderly could have been caused by the impaired absorption of the monosaccharide. Guth (1968) , using similar reasoning to Meyer et al, concluded from the xylose tests that he performed that small bowel absorption was impaired in the elderly. (However, both groups' conclusion can be criticized, as impaired renal function was not actively excluded and could therefore be influencing their results.) Davies and Shock (1950) , Dontas (1963) , and Friedman, Raizner, Rosen, Solomon, and Sy (1972) all clearly demonstrated by different methods the frequency of renal functional impairment with increasing age. Sapp, Seasions, and Rose (1964) and Fikry and Aboul-Wafa (1965) attempted to exclude elderly subjects with subnormal renal function from their studies on the effects of age on the standard xylose test, and found a decrease in urinary recovery of the substance after an oral dose.
Received for publication 18 September 1974. Kendall (1970) and Kendall and Nutter (1970) described a combined oral and intravenous xylose test which effectively measured small bowel function irrespective of renal function by determining the ratio between the amount of xylose recovered in the urine after an oral dose and the amount recovered after intravenous administration.
Patients
The 85 patients studied were selected from those admitted from the lists to a busy geriatric unit. All were aged over 63 years (eldest 95 yr) with a mean age of 81 years. The majority had been admitted to hospital because of the results of cerebrovascular disease and a minority because of an acute exacerbation of various chronic disorders. As expected in such a group, social problems were common and had also contributed to the necessity for hospital admission. No patients with known small bowel disease or suggestive symptoms were included. Patients with a diagnosed neoplastic lesion or ascites were excluded, as reports of impaired absorption or interference with the xylose test have been published (Creamer 1964; Hindle and Creamer, 1965; Dymock, MacKay, Miller, Thomson, Gray, Kennedy, and Adams, 1967; Mann, 1968; Marin, Clark, and Senior, 1968) .
No acutely ill patients were studied, and urinary incontinence obviously made many patients unsuitable unless they already had an indwelling catheter, as in 16 cases.
For comparison, a younger group of ages ranging from 18 to 35 years (mean 25 years) was also studied. 109 S. G. P. Webster and J. T. Leeming These were all patients admitted to an orthopaedic ward for treatment of sport or road traffic accidents with the exception of two members of the hospital staff.
Methods
In preparation for the xylose tests, subjects were fasted for at least eight hours and only water was allowed by mouth throughout the duration of the test.
For the oral tests, 25 g of d-xylose was given dissolved in 200 ml of water. Subjects were then given a further 200 ml of water and encouraged to take up to a further 400 ml, depending on capacity, during the test period of five hours.
In the intravenous tests performed, 5 g of xylose in a 10 % solution was injected slowly over two to three minutes, and the subject was then given water to drink as in the oral test (with a minimum intake of 400 ml).
Urine was collected for five hours after xylose administration, the total volume measured, and a small sample reserved for analysis of the xylose content. In 22 elderly patients, the urine was collected separately for the first two hours of the intravenous test when possible.
All estimations of xylose concentration were made by the method of Roe and Rice (1948) either on the same day as the test or the specimens were deep frozen at -200C until the time of analysis.
For each subject studied, a xylose absorption test ratio was calculated, as suggested by Kendall (1970) , by dividing the result of the urinary recovery of xylose during five hours after the oral test by the result following the intravenous administration of xylose.
In six of the geriatric patients, the 5 g intravenous test was repeated in the non-fasting state, and, during the second test, the patient was also allowed to eat freely.
Gastric emptying times were compared in young and old subjects. control group is shown in figs 1 and i groups are compared in figure 3.
In the 22 geriatric patients where tl urine passed in the first two hours of collected, no specimen could be ob cases. In the remainder, the volume 4 frequently very small and the xylose (0-1 to 09 g, mean 049 g).
The effect of fasting on the intravenc in six geriatric patients is shown in tab The results of five hourly urinary recovery after intravenous xylose tests in aged subjects were found to be significantly higher in fasting subjects roung and old using Wilcoxon's sum of ranks test (p < 5 % > 1 %). (1970) in his description of the use of both Our findings indicate that the absorption of doral and intravenous xylose tests advocated the xylose from the small bowel is impaired in old age. practice of two-hourly urine collections after each The ability to absorb this monosaccharide is very dose and recommended an oral load of only 5 g. variable in aged subjects, but 26 % of those elderly group.bmj.com on April 30, 2017 -Published by http://gut.bmj.com/ Downloaded from subjects studied had a xylose test absorption ratio below the calculated normal range of 25 young subjects (mean ± 2 SD, ie, 1V8 to 4 8). Only 16% of the geriatric patients had ratios greater than the mean calculated for the young controls.
In most old people with a subnormal ratio, the impairment is not as severe as in patients with coeliac disease or tropical sprue. Using the results of Stewart, Pollock, Hoffbrand, Mollin, and Booth (1967) , Finlay and Wightman (1958) , Benson, Culver, Ragland, Jones, Drummey, and Bougas, (1957) , Gardner and Santiago (1956) , Christiansen, Kirsner, and Ablaza (1959), and Shiner, Vakil, and Wilcox (1962) , in combination with results for the intravenous test in young subjects found in the present study, the calculated xylose absorption test ratio in patients with either coeliac disease or tropical sprue would be 0-6 to 1 2 with a weighted mean of 11. IHowever, only 7% of the elderly subjects studied in this series had a ratio of less than 1 2.
The use of the xylose test in the aged is often criticized on three counts: (1) Renal function is impaired, but the method used in the present work has been devised to overcome this difficulty. (2) A large residual bladder capacity, but thepresent comparison between elderly patients with and without bladder catheters gave similar results. (3) The validity of the test is dependent on the rate of gastric emptying, but it has been possible to show that this is unchanged for carbohydrates in the elderly.
However, Kendall (1970) concluded from studies using both oral and intravenous doses of xylose that absorption of the monosaccharide was not impaired in the elderly. Joske and Haagensen (1964) and Sammons, Morgan, Frazer, Montgomery, Philip, and Phillips (1967) , it is difficult to believe that it can test maximum efficiency. Joske and Haagensen (1964) and Rinaldo and Gluckman (1964) 
